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spawning and fecundity 
Most .ovarian eggs are primary oocytes during the breeding season, from the 
end of March to the beginning of May, in the scallop, Patinopecten yessoensis Jay. 
As well as many lamellibranchs the scallop is so fecundity that the ovary contains 
one hundred millions of eggs in the female scallop of three years age. And under 
the optimum conditions for spawning maturing eggs of twenty or thirty millions are 
spawned once by only a single female. It was recognized that a sudden rise in·sea-
water temperature accelerated the maturation of. the primary oOcytes and the 
spawning of the eggs in the laboratory. 
Based upon the collection of the planktonic scallop larvae by vertical towing 
with a plankton net in the breeding season in Mutsu Bay, the spawning of the 
lamellibranch seems to be governed mainly also in the field by a sudden rise in 
sea-water temperature. 
The population size of the scallop depel)ds, first of all, upon the spawning 
conditions. 
Planhtonic life to attaching . 
Artificial breeding of the scallop larvae by an artificial insemination and spawn-
ing was attempted by the present writer and others'' (Table 1). Shelled larvae 
were formed in six to seven days after being spawned in 7.-....9°C of. sea-water tem-
perature, the larvae of the same stage were obtained by the 3rd or 4th <l.ay m 
15-19°C. · The soft part of the larvae were covered entirely with the shell of abont 
120 micra in length by the 15th or 17th and 7th day in 8 and l7°C in temperature, 
respectively. 
1) Contributions from the Marine. , Biological Station of Asamushi, Aomori Ken, 
No. 277. 
2) In the breeding season of 1960 the early development of the scallop was especially 
pursued in collaboration with Mr.· T. Fukushi. The procedure "of tlie development will 
appear in near future. 
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Table 1 
. Processes of th~ development of the scallop 
Developmental stages 
Formation of first polar body 
Formation of second polar body 
Formation of first polar lobe 
First cleavage (two-cell stage) 
Formation of second polar lobe 
Second cleavage (four-cell stage) 
Third cleavage (eight-cell stage) 
Fourth cleavage {16-cell stage) 
Blastula stage 
Beginning of gastrulation 
Trochophore larva 
Veliger larva (D-shafed shell) 72 x 85,u 
Prodissoconch larva Umbo shell) 118 x 104 
Prodissoconch larva (Umbo shell) 209 x 180 



































Spawn.ed larvae at the middle or end of April in Mutsu Bay grow to about 300 
micra or so in shell length and are attached by their byssus to collectors, set nets, 
bottom sea weeds, Desmarestia viridis, Sargassum piluliferum, etc. or hydrozoans, 
Obelia sp. about 40 days after being spawned at the beginning of June. Many 
larvae seemed to die in setting to such substratums, however, the total numbers 
of setting larvae which were estimated on ten or so collectors set off the coasts 
·of the bay, run parallel with the intensity of the spawning. 
From attaching to bottom life 
Change of mode of life and a high mortality. Attached spats, which have re-
ached from 6 to 10 mm in shell length, turn to bottom life in succession from the 
end of July to the beginning of August. In the laboratory aquarium these spats 
turned to bottom mud habitat by cutting their delicate byssus, meanwhile they 
attached again to any substratum by newly secreted thread-like byssus. Such 
attaching or bottom life was observed during about a month or two. 
The high mortalities of these spats is ascertained to amount ·in many cases even 
to 82 to 100 per cent according to habitats. Such high mortality is observed 
during summer and early autumn, and the mortality decreases in November and 
December when the sea-water temperature has fallen to 15 to ·woe and the spats 
have attained from 30 to 40 mm in shell length. 
High mortality in the developmental stage is the most conspicuous during the 
life cycle and seems to have the greatest effect on the adult populations. 
Physiological basis of high mortality. The high mortality of these ,spats is 
leaded by their low tolerance to various environmental conditions, such as the 
suspended silt produced by decayed plankton, mud. and inorganic suspensions from 
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Table 2 
Relative velocity of scallop gill pieces of various stages of growth 
under the conditions of low oxygen tension, and time of 
stoppage of gill piece crawling 
Growing stage 
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Fig. 1. Relative velocity of gill pieces 
of the scallop of different growing stages 
subjected to different concentrations of 
turbidity-creating silt. Sea-water chlori-
nity 17~, temperature 16.2-18.0°C/pH 8.3 
(T.B.). 
Fig. 2. Formation of anaerobic layer 
above the bottom mud in the aquarium 
caused by the oxidation of bottom mud 
containing the organic matter in the high 
temperature. The aquarium contains ca. 
10 liters of mud and 70 liters of sea water. 
oxidation of organic matter in bottom mud under the high temperature (Fig. 1 
and Table 2). In November the young scallop which attained 30 mm in shell 
length develops rather high tolerance to the unfavorable conditions. 
Bottom mud and spat mortality. The mortality of spats which turned to sea 
bottom habitat from attaching, differ' according to years in the area off Futago, 
whose bottom mud is covered sometimes with luxuriant sea bottom vegetation 
and hydrozoans attaining more th~n a meter in length. In addition, innumerable 
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planktonic larvae of the scallop are found in this place where spawned larvae come 
together from Noheji and Aomori Bay. In such case as mortality of these spats 
is low, a great number of young scallop survived in this place. In recent years, 
in 1949 and 1959 innumerable young scallops were found off Futago, amounting 
to a few hundred millions in total estimation in both cases. 
Mortality changes of the spats seem, on one side, to depend upon the low to-
lerance to the environmental conditions as above mentioned, on the other hand, 
upon the change of environmental conditions sepecially the bottom mud oxidation-
reductions. 
In August and September the oxygen saturation is often so low in the bottom 
off Futago whose bottom is covered with soft and fine mud. In the table 
aquarium containing about 10 liters of bottom mud collected in the area off Futago 
and 70 liters of sea water, dissolved oxygen decreases in the bottom layer, especial-
ly at high temperature (Fig. 2), and with the lapse of time the anaerobic layer in 
the bottom of aquarium somes gradually up to the middle layer; to about 20 em 
depth, and in this place js ·disturbed by water stirring of the stirer set up in the 
surface layer, meanwhile anaerobic stratification in the bottom is again performed 
in about five hours. On the bottom mud as mentioned scallop spats repeat clap-
ping their valves and seai water is made cloudy by mud suspension, and at last 
these spats die in a few h.Ours under the turbid water c~nditions. 
That the anaerobic 1Jyer. is performed or not according to years may relate 
to the population size of ~he scallop in the bay. 
